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POULTRY  NOTES— 1908. 

Raymond  Pearl  and  Frank  M.  Surface. 

The  purpose  of  this  bulletin  is  to  present  a  brief  report  of 
the  progress  of  the  work  of  the  Station  with  poultry  during  the 
year  1908.  In  this  year  a  number  of  changes  were  made  in  the 
material  equipment  of  the  poultry  plant,  and  in  methods.  It  is 
desirable  that  a  record  of  these  changes  be  made,  as  well  as  the 
results  of  certain  specific  experiments  carried  on  during  the 
year.  In  this  account  there  will  be  no  discussion  of  topics 
which  are  to  appear  in  other  Station  bulletins. 

Technical  Studies  On  Poultry  Already  Published. 

A  considerable  portion  of  the  more  technical  scientific  work 
of  the  department  of  biology  of  the  Station,  which  has  in  charge 
the  work  with  poultry,  is  published  in  current  biological  jour- 
nals, not  readily  accessible  to  the  agricultural  public.  During 
the  past  year  two  papers  of  this  sort  directly  relating  to  poultry 
have  been  published.  One  of  these  papers  t  is  the  first  install- 
ment of  the  results  of  an  investigation  which  is  being  made  into 
the  special  physiology  of  egg  production.  The  laying  of  an  egg 
is  a  ver}^  complicated  physiological  process  of  which  only  the 
most  general  features  are  known.  The  attempt  is  being  made 
to  determine  the  exact  part  in  the  process  played  by  the  ovary 
and  each  portion  of  the  oviduct  or  egg  tube.  In  the  paper  under 
discussion  it  is  shown  that  a  hen  may  lay  a  perfectly  normal  egg 
after  the  removal  of  a  considerable  portion  of  that  part  of  the 
oviduct  which  secretes  the  white  of  the  egg. 

The  second  paper  *  referred  to  deals  with  a  related  question 
regarding  the  physiology  of  the  oviduct  or  egg  tube.    In  this 

T  Resection  and  End-to-End  Anastomosis  of  the  Oviduct  in  the  Hen, 
without  Loss  of  Function.  Amer.  Journ.  of  Physiology.  Vol.  22.  pp. 
357-361. 

*  Studies  on  the  Physiology  of  Reproduction  in  the  Domestic  Fowl. 
I.  Regulation  in  the  Morphogenetic  Activity  of  the  Oviduct.  Journ. 
Exper.  ZooL 
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tube  the  egg  shell  is  deposited  and  given  its  shape.  Hens  are 
often  found  which  lay  misshapen  or  malformed  eggs.  This 
paper  deals  with  the  result  of  an  analytical  study  of  a  case  in 
which  a  pullet  began  by  laying  a  very  abnormal  egg,  and  grad- 
ually came  to  lay  a  normal  egg.  This  change  from  an  abnormal 
shape  of  the  egg  to  a  normal  shape  was  found  to  follow  a  defi- 
nite mathematical  rule.  Studies  are  now  in  progress  to  find 
out  whether  the  change  in  size  of  pullets'  eggs  with  continued 
laying  follows  the  same  rule.  The  character  of  the  eggs  laid 
by  the  pullet  under  discussion  is  shown  in  Fig.  5. 

Fig.  5.  Showing  the  change  in  the  shape  of  the  successively 
laid  eggs  of  bird  No.  183.  All  the  eggs  shown  were  laid  by  this 
same  bird.  The  numerical  order  of  arrangement  on  the  plate 
is:  Top  row  (beginning  at  left)  eggs  i,  2,  3,  4.  Second  row: 
Eggs  5,  6,  7,  8.  Third  row:  Eggs  9,  10,  11,  12.  Fourth  row: 
Eggs  18,  30,  42,  54.  The  eggs  of  this  bird  were  saved  until 
nearly  90  had  been  laid  but  as  there  was  no  essential  deviation 
from  the  normal  shape  in  the  later  ones  they  are  not  figured. 
The  figures  given  show  clearly  the  gradual  change  in  the  shape 
of  the  eggs  from  the  very  abnormal  No.  i  to  the  normal  No.  54. 

Changes  in  Equipment  and  Plant. 
The  changes  which  have  occurred  during  the  last  year  in  the 
material  equipment  of  the  poultry  plant  will  be  noted  under 
three    heads,    viz:     i.  New    buildings.     2.  Modification  of 
brooder  houses.    3.  A  new  trap  nest. 

NEW  buildings. 

In  the  summer  of  1908  it  became  necessary  to  make  some 
provision  for  the  storage  of  the  surplus  supplies  of  grain  which 
had  to  be  carried  at  the  poultry  plant  for  feeding  purposes. 
The  needs  of  the  plant  had  outgrown  the  space  available.  To 
meet  this  demand  for  storage  space  a  two-story  building  was 
erected  between  Hotise  No.  2  and  House  No.  3.*  This  new 
house  is  40  x  40  feet  and  contains,  besides  a  main  grain  storage 
room,  and  a  loft  for  the  storage  of  brooders,  surplus  supplies 
of  fence  wire,  and  other  miscellaneous  material,  an  egg  sorting 
and  storing  room  and  a  fire  room  in  which  are  placed  hot  water 

*  See  Bulletin  No.  117  of  the  Maine  Agricultural  Experiment  Station 
for  description  and  location  of  these  houses. 
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heaters  for  providing  water  for  tlie  use  of  the  poultryman  and 
for  heating  the  poultry  laboratory.  This  poultry  laboratory 
occupies  the  whole  north  side  of  the  ground  floor  of  the  build- 
ing. It  consists  of  three  rooms  especially  equipped  for  carry- 
ing on  experimental  studies  of  a  physiological  character  on 
poultry.  The  grain  storage  house  is  built  in  direct  connection 
with  House  No.  2  and  House  No.  3  so  that  there  is  now  an 
uninterrupted  indoor  passage  way  between  the  extreme  ends  of 
these  houses. 

During  the  summer  of  1908  it  was  decided  to  abandon  the  old 
heated  house  belonging  to  the  poultry  plant.  This  house  has 
been  described  in  previous  bulletins  of  the  Station  under  the 
designation  of  House  No.  i.  It  has  not  been  used  in  recent 
years  for  any  other  purj^ose  than  the  storage  of  cockerels  dur- 
ing the  winter  months.  It  was  not  a  satisfactory  house  for  the 
carrying  over  of  laying  birds,  nor  could  it  be  used  as  a  breeding 
house.  It  was  turned  over  to  the  College  of  Agriculture  of  the 
University  of  Maine  in  the  summer  of  1908.  It  was  then  torn 
down  and  the  material  was  used  in  the  building  of  the  poultry 
plant  used  by  the  College  of  Agriculture  for  instruction  work. 

This  disposition  of  House  No.  i  left  the  Station  plant  with- 
out any  space  for  the  carrying  over  of  any  special  classes  of 
birds  other  than  what  was  provided  in  Houses  2  and  3.  It  was 
deemed  necessary  to  have  in  connection  with  the  plant  some  sort 
of  house  in  which  sick  birds  could  be  isolated  from  the  rest  of 
the  flock.  To  provide  for  this  need  a  so-called  "hospital"  house 
was  constructed.  This  house  is  36  x  16  feet  and  is  divided 
through  the  middle  by  a  solid  partition.  The  western  half  of 
the  house  is  constructed  on  the  curtain  front  plan  like  a  single 
unit  of  House  No.  2  or  No.  3  and  is  used  as  an  isolation  j^en 
for  sick  birds.  Whenever  any  bird  in  House  No.  2  or  House 
No.  3,  in  an  egg  laying  test,  or  in  any  other  experiment,  appears 
to  the  attendant  to  be  ailing  in  any  particular  it  is  at  once  trans- 
ferred to  this  isolation  pen.  There  the  progress  of  the  ailment 
may  be  watched  and  treatment  given  to  the  bird  if  it  is  thought 
desirable.  In  any  event  the  danger  of  spreading  a  possible 
infection  through  the  general  flock  is  avoided  by  this  procedure. 
If  the  bird  recovers  its  health  and  returns  to  an  entirely  normal 
condition  it  may  then  be  taken  back  and  put  in  its  proper  pen  in 
House  No.  2  or  House  No.  3. 
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The  eastern  half  of  the  "hospital"  house  is  divided  into  two 
rooms,  both  tightly  sheathed  with  matched  boards  on  both  walls 
and  ceilings.  These  rooms  are  intended  for  use  in  the  carrying 
out  of  ex])eriments  of  a  physiological  character  with  poultry 
in  which  it  is  necessary  to  confine  individual  biixls  in  separate 
cages.  At  the  present  time  these  rooms  are  being  used  in  a 
study  of  digestion  in  poultry. 

In  building  this  hospital  house  a  number  of  features  were 
introduced  which  differ  from  the  plans  followed  in  the  con- 
struction of  the  other  poultry  houses  of,  the  Station's  plant. 
The  house  is  set  on  lo  concrete  posts  high  enough  so  that  there 
is  from  6  inches  to  a  foot  clear  space  under  the  floor  timbers 
over  the  whole  of  the  house.  Concrete  posts  are  also  used  to 
support  the  plank  walk  which  runs  along  the  front  of  the  house. 
It  is  believed  that  this  arrangement  will  materially  lessen  the 
trouble  arising  from  the  rotting  out  of  floor  timbers  which  has 
always  prevailed  in  the  houses  where  the  sills  rest  on  a  more  or 
less  tight  stone  wall.  An  attempt  was  made  in  the  construction 
of  the  "hospital"  house  to  make  it  rat  proof  by  filling  in  with 
cement  the  space  from  the  top  of  the  sills  up  to  the  level  of 
the  top  of  the  floor  between  the  outside  boarding  and  the  floor 
timbers  clear  around  the  house.  This  makes  a  rim  of  cement 
around  the  floor  about  4  inches  wide  and  4  inches  deep.  It  is 
felt  that  it  will  be  difficult  for  a  rat  to  gnaw  through  this  and 
get  into  the  space  between  the  sheaathing  and  the  boarding  of 
the  walls.  Time  alone,  however,  will  tell  how  successful  this 
scheme  is  in  abating  the  rat  nuisance.  This  "hospital"  house 
is  located  about  three  feet  to  the  west  of  House  No.  2  and  in 
line  with  it.    The  appearance  of  the  house  is  shown  in  Fig.  6. 


Fig.  6.    Front  view  of  new  "hospital"  house. 
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A    MODIFICATION   OF  THE  STATION    BROODER  HOUSE. 

As  has  been  described  in  previous  bulletins,  the  Station  raises 
its  chickens  in  small  brooder  houses.  Each  one  of  these  houses 
contains  two  Peep-O'-Day  brooders.  While  these  houses  have 
been  found  in  general  to  be  satisfactory,  there  are  some  minor 
points  in  which  they  have  not  been  entirely  so. 

What  is  shown  by  our  experience  to  be  an  improvement  has 
recently  been  made  in  these  houses  by  providing  for  better  venti- 
lation. When  the  weather  is  very  hot  there  is  no  movement 
of  air  within  one  of  these  houses,  even  though  the  door  and  win- 
dows are  open.  The  air  within  the  house  is  practically  stag- 
nant, and  on  account  of  its  relatively  small  volume,  becomes 
intensely  hot  and  stifling  when  the  temperature  outside  gets  high. 
The  effect  on  the  chicks  under  such  circumstances  is  bad. 
They  retreat  to  the  house  to  get  shade,  but  only  to  be  injured 
if  not  killed  entirely  by  the  hot,  stifling  air  of  the  house.  To 
remedy  this  difficulty  a  slot  2  feet  long  and  i  foot  wide  has  been 
cut  in  the  back  of  each  house  high  up  under  the  eaves.  This 
slot  is  closed  with  a  wooden  slide,  running  in  grooves,  which  is 
put  on  the  outside  of  the  house.  The  opening  is  covered  on  the 
inside  with  a  2"  mesh  chicken  wire.  On  very  hot  days  the  slide 
is  pulled  out  completely,  so  to  expose  the  whole  opening  of 
the  slot.  At  night,  or  during  a  period  of  wet,  cold  weather  tlie 
size  of  the  opening  is  regulated  to  suit  the  conditions.  It  enables 
one  to  keep  a  current  of  fresh  air  through  the  house  in  the 
warmest  weather.  The  effect  on  the  well-being  of  the  chicks 
during  a  period  of  hot  weather  is  most  marked  and  satisfactory. 
All  of  the  Station's  brooder  houses  have  been  equipped  with 
these  slots. 

A  NEW  TRAP  NEST. 

All  the  laying  houses  of  the  Experiment  Station's  plant  are 
equipped  with  trap  nests.  Experience  showed  that  the  type  of 
trap  nest  which  was  formerly  used  sviffered  from  several  rather 
serious  defects  so  far  as  accurate  experimental  work  was  con- 
cerned. It  was  felt  that  these  defects  could  be  eliminated  in 
another  type  of  nest.  During  the  past  year  a  new  and  simpler 
trap  nest  has  been  devised  which  works  in  a  very  satisfactory 
way  both  in  respect  to  accuracy,  certainty,  and  ease  of  operation. 
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This  new  nest  has  now  been  installed  throughout  the  plant.  A 
complete  description  of  it  is  given  in  a  special  circular  which 
will  be  sent  to  anyone  who  may  apply  for  it. 

Notes  on  New  Methods. 
Every  progressive  poultry  plant  whether  conducted  for 
experimental  purposes  or  commercially  is  continually  trying  to 
improve  its  methods  of  management  or  devising  new  methods 
to  meet  new  conditions  which  may  arise.  Certain  new  methods 
worked  out  at  the  Station  i:re  deemed  of  sufficient  general  inter- 
est to  warrant  description  here. 

METHODS   USED  IN    PEDIGREE   POULTRY  BREEDING. 

There  is  an  increasing  tendency  in  all  stock  breeding  work  to 
give  closer  attention  to  pedigree  records  than  has  hitherto  been 
the  case.  All  progress  in  breeding  depends  on  having  carefully 
pedigreed  stock.  The  importance  of  this  has  been  generally  rec- 
ognized for  the  larger  domestic  animals,  like  horses  and  cattle, 
but  it  has  not  been  recognized  that  it  is  equally  important  for 
small  animals  like  poultry.  The  moment  one  begins  to  make  any 
systematic  attempt  to  breed  a  desired  character  such  as  high  egg 
production  into  a  strain  of  poultry,  the  keeping  of  accurate  pedi- 
grees becomes  absolutely  essential.  Furthermore  such  pedigrees 
must  be  known  for  both  sides  of  the  ancestry.  It  is  not 
sufficient  merely  to  take  account  of  the  female  line  and  let  the 
male  line  go,  but  it  is  necessary  for  successful  work  to  know  the 
individual  ancestors  of  both  sexes.  The  Experiment  Station  is 
carrying  on  investigations  in  breeding  for  egg  production.  In 
this  work  it  is  necessary  to  know  the  individual  ancestors  of 
every  bird.  This  is  known  at  the  present  time  for  one  genera- 
tion. The  band  numbers  of  the  mother  and  the  father  of  every 
pullet  put  into  the  laying  houses  of  the  Experiment  Station  plant 
in  the  fall  of  1908  are  known. 

In  order  to  rear  poultry  of  known  pedigree  it  is  necessary  to 
have  methods  particularly  adapted  to  this  kind  of  breeding  work. 
During  the  last  year  special  study  has  been  made  in  the  direc- 
tion of  devising  such  methods  and  putting  them  on  a  practical 
basis.  A  bulletin  (Bulletin  No.  159)  has  been  issued  giving  a 
detailed  account  of  the  methods  and  devices  which  the  Station 
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has  found  to  be  useful  in  pedigree  poultry  breeding.  This  bulle- 
tin included  an  account  of  methods  of  leg  banding  newly 
hatched  chicks,  of  incubating  pedigree  eggs  in  such  a  way  as  to 
be  absolutely  certain  of  the  pedigrees  of  the  chickens  when  they 
hatch  from  the  eggs,  and  of  keeping  pedigree  records  in  general. 
Anyone  interested  in  putting  their  poultry  breeding  on  a  strict 
pedigree  basis  so  that  at  any  time  they  can  tell  the  ancestry  of 
their  birds  may  obtain  this  bulletin  on  application  to  the 
Director  of  the  Station. 

LIQUOR   CRESOLIS    COMPOSITUS   AS   A    GERMICIDE  AND 
DISINFECTANT. 

There  can  be  no  doubt  that  one  absolutely  necessary  supply 
about  every  well  conducted  poultry  plant  must  be  some  sort  of 
disinfecting  solution.  Furthermore,  such  a  disinfectant  ought 
to  fulfill  satisfactorily  several  requirements.  In  the  first  place,, 
it  must  be  inexpensive.  Further,  it  must  be  powerful  and  cer- 
tain in  its  action  even  in  dilute  solutions.  Finally,  it  must  be 
of  such  a  character  as  not  to  injure  the  birds  if  it,  by  accident 
or  design,  comes  in  contact  with  them.  There  are  a  great  many 
commercial  disinfectants  on  the  market.  Some  of  the  most 
successful  and  widely  used  of  these  have  either  a  phenol  (car- 
bolic acid)  or  a  cresol  base.  Many  of  these  preparations  are 
excellent  and  their  excellence  is  attested  by  their  very  wide 
popularity  among  poultrymen.  There  is  one  objection,  however, 
to  all  of  them.  That  is,  that  they  are  relatively  expensive.  The 
farmer  or  poultryman  who  uses  them  pays  a  good  round  price 
for  the  manufacture  of  something  which  he  could  manufacture 
himself,  the  only  cost  in  that  event  being  the  cost  for  the  raw 
materials.  With  this  consideration  in  mind,  it  was  felt  to  be 
desirable  to  experiment  with  the  making  of  disinfecting  solu- 
tions at  the  Station  until  one  could  be  found  which  would  com- 
bine the  advantages  which  have  been  mentioned  above  together 
with  ease  and  simplicity  of  manufacture.  A  number  of  such 
experiments  were  carried  out  during  the  past  year.  No  useful 
purpose  will  be  served  by  a  detailed  description  of  all  these 
experiments,  but  we  may  proceed  at  once  to  the  final  conclusion 
reached,  namely,  that,  on  the  whole,  the  liquor  crcsoUs  compo- 
situs  of  the  United  States  Pharmacopoeia  most  closely  meets 
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tlie  need  for  an  ideal  ponltry  plant  disinfectant  of  anything  now 
available.  Experiments  carried  ont  by  the  Bureau  of  Animal 
Industry  of  the  Department  of  Agriculture*  have  shown  that 
bulk  for  bulk  a  solution  of  liquor  cresoHs  compositus  made  from 
the  least  effective  kind  of  cresol  is  on  the  average  one  and  a 
half  times  as  effective  a  germicide  as  carbolic  acid.  The  experi- 
ments showed  that  this  solution  was  one  of  the  most  powerful 
known  germicides  and  disinfectants.  The  experience  of  the 
Station  shows  that  in  addition  to  the  germicidal  value  of  a  cresol 
solution,  it  has  a  very  considerable  value  as  a  poultry  insecti- 
cide. It  has  even  been  used  with  satisfactory  results  to  rid  hens 
of  lice  by  direct  spraying  of  the  birds.  A  very  small  application 
in  spray  was  found  to  rid  a  bird  of  lice- without  harmful  effect 
to  the  bird  itself.*  Furthermore  in  the  experience  of  the  Sta- 
tion it  is,  when  applied  as  a  spray,  very  effective  in  ridding  the 
houses,  nests,  etc.,  of  lice. 

Liquor  crcsolis  compositus,  or  as  it  may  for  convenience  be 
called,  cresol  soap,  may  be  easily  manufactured  by  any  poultry- 
man.  The  only  requisite  is  a  careful  attention  to  the  details  in 
the  process  and  a  rigid  following  of  the  instructions  given 
below.  In  order  to  make  clear  the  reasons  for  the  method  of 
manufacture  which  will  be  outlined  it  may  be  well  to  give  some 
account  of  the  nature  of  the  substance  itself.  The  active  base 
or  cresol  soap  disinfecting  solution  is  commercial  cresol.  This 
is  a  thick,  sirupy  fluid  varying  in  color  in  different  lots  from  a 
nearly  colorless  fluid  to  a  dark  brown.  It  does  not  mix  readily 
with  water,  and,  therefore,  in  order  to  make  satisfactorily  a 
dilute  solution  of  it  is  necessar}'  first  to  incorporate  the  cresol 
with  some  substance  which  will  mix  with  water  and  will  carry 
the  cresol  over  into  the  mixture.  The  commercial  cresol  as  it  is 
obtained,  is  a  corrosive  substance,  being  in  this  respect  not  unlike 
carbolic  acid.  It  shoidd,  of  course,  be  handled  with  great  care 
and  the  pure  cresol  should  not  be  allowed  to  come  in  contact 

*  ^fcBryde.  C.  X..  The  Germicidal  Value  of  Liquor  Cresolis  Com- 
positus  (U.  S.  P).    Bur.  Amer.  Ind.  Bulletin  loo,  pp.  1-24,  1907. 

*  We  do  not  recommend  this  method  of  ridding  birds  of  lice  because 
of  the  danger  that  the  bird  will  take  cold  as  a  result  of  the  wetting. 
This  experiment  was  performed  simply  to  test  the  value  of  the  cresol 
solution  as  an  insecticide  under  the  most  unfavorable  conditions  for 
its  action. 
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with  the  skin.  If  it  does  so  accidentally  the  spot  should  be 
immediately  washed  of¥  with  plenty  of  clean  water.  The  price 
of  commercial  cresol  varies  with  the  drug  market.  It  can  be 
obtained  through  any  druggist.  On  the  day  that  this  is  written 
the  quotation  on  cresol  in  the  New  York  market  is  24c.  per 
pound.  In  purchasing  this  article  one  should  order  simply 
"commercial  cresol." 

Since  cresol  will  not  mix  with  water  some  method  of  making 
it  do  so  must  be  found  if  it  is  to  be  used  as  a  disinfecting  solu- 
tion. The  plan  which  has  been  adopted  is  to  make  a  cresol  soap 
which  shall  be,  like  other  soaps,  soluble  in  water  and  at  the  same 
time  carry  over  into  the  solution  a  considerable  amount  of  the 
cresol.    This  is  done  in  the  following  way. 

Measure  out  4  quarts  of  raw  linseed  oil  in  a  4  or  5  gallon 
stone  crock;  then  weigh  out  in  a  dish  if  lbs.  of  commercial 
potassium  hydroxide  or  caustic  potash,  which  may  be  obtained 
from  any  druggist  at  a  cost  of  from  10  to  15  cents  a  pound. 
Dissolve  this  caustic  potash  in  one  pint  of  water ;  let  it  stand 
for  at  least  3  hours  until  the  potash  is  completely  dissolved  and 
the  solution  is  cold;  then  add  the  cold  potash  solution  very 
slozvly  to  the  linseed  oil  stirring  constantly.  Not  less  than  five 
minutes  should  be  taken  for  the  adding  of  this  solution  of  potash 
to  the  oil.  For  5  hours  after  mixing  the  oil  and  potash  mixture 
(soap)  should  be  stirred  thoroughly  about  once  every  hour  and 
then  left  standing  for  10  or  12  hours.  By  the  expiration  of  that 
time  saponification  should  be  complete.  The  soap  should  then  be 
stirred  and  broken  up  into  small  pieces  and  5^  quarts  of  com- 
mercial cresol  should  be  added.  The  soap  will  slowly  dissolve 
in  this  cresol.  It  may  take  2  days  for  complete  solution  to  be 
effected.  The  length  of  time  taken  in  dissolving  will  depend  on 
the  condition  of  the  soap  which  in  turn  varies  with  different 
lots  of  linseed  oil.  When  the  soap  is  all  dissolved  the  solution, 
which  is  liquor  cresolis  compositus  or  cresol  soap  is  then  ready 
to  use.  This  cresol  soap  will  mix  in  any  proportion  with  water 
and  yield  a  clear  solution. 

As  has  been  said,  cresol  soap  is  an  extremely  powerful  disin- 
fectant. In  the  Station  poultry  plant  for  general  purposes  of 
disinfecting  the  houses,  brooders,  brooder  houses,  incubators, 
nests,  and  other  wood  work,  it  is  used  in  a  i  or  2  per  cent  solu- 
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tion  with  water.  Three  tablespoons  full  of  the  cresol  soap  to 
each  gallon  of  water  will  make  a  satisfactory  solution.  This 
solution  may  be  applied  through  any  kind  of  spray  pump  or 
with  a  brush.  Being  a  clear  watery  fluid  it  can  be  used  in  any 
spray  pump  without  difficulty.  For  disinfecting  brooders  or 
incubators  which  there  is  reason  to  believe  have  been  particu- 
larly liable  to  infection  with  the  germs  of  white  diarrhea  or 
other  diseases  the  cresol  may  be  used  in  double  the  strength 
given  above  and  applied  with  a  scrub  brush  in  addition  to  the 
spray. 

The  first  consideration  in  choosing  a  disinfectant  must  be  its 
effectiveness.  It  is  a  poor  sort  of  economy  to  use  a  disinfectant 
which  costs  little  and  will  kill  few  or  no  germs.  Taking 
into  account  its  effectiveness  in  dilute  solutions  liquor 
cresolis  compositus  is  believed  to  be  one  of  the  best  and  cheap- 
est germicides  and  disinfectants  available.  The  Station  is  using 
it  altogether  in  its  own  work,  and  feels  justified  in  recommend- 
ing it  to  poultrymen. 

EGG  RECORD  SHEETS. 

The  purpose  of  using  trap  nests  is  to  obtain  records  of  the 
performance  of  individual  hens.  The  records  obtained  from 
such  work  only  attain  their  highest  value  if  they  are  kept  in  such 
form  as  (i)  to  be  easy  of  reference,  and  (2)  to  combine  a  maxi- 
mum of  detail  with  a  minimum  of  space  on  paper.  If  large 
numbers  of  birds  are  trap  nested  it  is  not  feasible  to  use  the 
house  records  as  the  permanent  records.  The  original  records 
made  in  the  poultry  house  must  be  transferred  to  some  form  of 
permanent  record  sheet. 

In  1908  the  permanent  records  of  egg  production  were  trans- 
ferred to  a  loose  leaf  system  in  conformity  with  all  other  records 
taken  in  the  poultry  work.*  A  loose  leaf  record  sheet  f  5"  x  8") 
was  designed  for  the  purpose.  This  sheet  is  shown  in  reduced 
facsimile  in  Fig.  7.  It  will  be  observed  that  one  sheet  holds 
the  daily  egg  record  of  one  bird  for  one  year,  together  with  a 
considerable  amount  of  pertinent  data  respecting  the  egg  pro- 
duction of  her  ancestors,  and  her  own  egg  production  after  the 
pullet  year.  Spaces  are  provided  for  totals  and  sub-totals  at  the 
right  hand  side  of  the  sheet. 


*Cf.    Bulletin  No.  159. 
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House  No 
Pen  No. 


JAN. 

WAB. 


Hatched 
Vahjetv 
5   e    I   8    9   10  11  II  I 


S    IG    tT    IS    19   ;0  ;t    22   il   24   25   26   27   28   23   30  21 


FATHER S  MOTHER 


SUBJECT— 2mi 


SUBJECT-3Bt 


MOTHER  S  FATHER 


Fig.  7.  Facsimile  of  permanent  egg  record  sheet.  Reduced  about 
one-half. 

For  the  house  records  a  weekly  sheet  is  used  ruled  to  accom- 
modate 50  birds  on  each  sheet.  These  sheets  are  8^"  x  15I"  in 
size.  They  have  a  2"  margin  on  the  left  for  binding.  The 
heading  and  arrangement  of  columns  on  one  of  these  house 
sheets  are  shown  in  facsimile  (reduced)  in  Fig.  8. 


House  No.  .. 

Ptn  No  

Varieiy   


Fig.  8.    Facsimile  of  weekly  house  egg  record  sheet.  Reduced. 

The  additional  columns  at  the  right  of  this  sheet  are  for 
inserting  notes.  At  the  bottom  of  the  sheet  lines  are  provided 
for  eggs  laid  on  the  floor,  and  for  daily  totals.  The  band  num- 
bers of  the  birds  are  put  in  on  these  sheets  with  a  hand  num- 
bering machine. 
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Seasonal  Distribution  Of  Egc  Production. 
It  is,  of  course,  a  well  known  fact  that  egg  production  is  not 
(listrilmted  equally  over  all  seasons  of  the  year.  In  general 
there  is  a  tolerably  close  accord  between  egg  production  and  the 
four  seasons  of  the  year — spring,  summer,  fall  and  winter.  The 
usual  relation  in  the  northern  jjart  of  the  country  is  that  pullets 
hatched  in  the  spring  begin  to  lay  sometime  in  the  late  fall,  and 
lay  more  or  less  well  during  the  winter  according  to  a  variety  of 
circumstances.  In  the  early  spring  they  begin  to  lay  heavily  and 
keep  this  up  usually  throughout  the  spring.  In  the  summer  the 
egg  production  drops  off  and,  finally,  in  the  fall,  molting  occurs 
and  the  production  drops  very  low  during  the  early  fall  months. 
The  details  regarding  the  seasonal  distribution  are  well 
brought  out  if  the  average  production  for  each  month  of  the 
year  be  plotted  as  a  polygon.  Such  a  diagram  has  been  pre- 
l>ared  for  this  bulletin  and  is  shown  in  Fig.  9.  This  polygon  is 
based  on  the  Station's  egg  records  collected  during  the  past  nine 
years.  The  average  production  for  each  month  as  plotted  in 
the  diagram  is  the  weighted  mean  production  for  that  month 
based  on  all  the  normal  records  which  exist  at  the  Station.  In 
calculating  these  general  means  the  average  egg  production  for 
a  particular  year  is  weighted  according  to  the  number  of  birds 
which  were  trap  nested  that  year,  or,  in  other  words,  according 
to  the  number  of  birds  which  made  the  average. 
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Fig.  9.  Diagram  showing  the  average  egg  production  in  each  month 
of  the  year  based  on  nine  years  trap  nest  records.  The  egg  production 
curve  is  given  by  a  soHd  line.  The  dotted  line  represents  the  average 
maximum  New  York  price  of  eggs  for  each  month  of  the  year  1907 
as  taken  from  the  Crop  Reporter.  The  scale  of  egg  production  is  given 
on  the  left  hand  margin  of  the  diagram.  On  the  right  hand  margin  is 
given  the  scale  of  egg  prices  in  cents  per  dozen. 

This  diagram  shows  that  beginning  vi^ith  an  average  produc- 
tion of  betwreen  4  and  5  eggs  in  November  the  line  rises  rather 
sharply  to  an  average  production  of  nearly  12  eggs  per  bird  in 
January.  The  line  drops  slightly  in  February,  then  rises  very 
sharply  to  a  maximum  of  a  little  more  than  16  eggs  per  bird 
for  the  month  of  March.  From  March  on  the  line  drops  very 
steadily  forming  almost  a  straight  line  until  it  reaches  a  low 
point  in  October.  There  is  a  slight  deviation  of  the  line  upward 
in  August  and  September  marking  a  summer  rise  in  egg  produc- 
tion. 

It  has  been  thought  a  matter  of  some  interest  to  plot  on  this 
same  diagram  with  the  average  monthly  egg  production  line,  a 


POULTRY  NOTES. 


43 


line  showing  the  price  of  eggs  in  the  same  months.  This  price 
curve  is  given  by  the  dotted  Hne  and  is  based  on  New  York 
martcet  quotations  for  the  year  1907  taken  from  the  April,  1908, 
Crop  Reporter.  It  will  be  seen  that  as  is  to  be  expected,  the 
price  line  looks  very  much  like  the  egg  production  line  turned 
upside  down.  In  the  months  when  the  egg  production  is  high, 
the  price  of  eggs  is  low,  and  vice  versa.  It  is  of  interest  to  note 
that  while  the  general  form  of  the  price  curve  is  similar  to  that 
of  the  production  curve  turned  upside  down,  yet  there  is  a  lag 
of  the  price  curve  behind  the  production  curve.  The  explana- 
tion of  this  lag,  of  course,  lies  in  such  factors  as  rate  of  ship- 
ment, movement  of  sold  storage  eggs,  and  similar  things. 

It  is  usual  to  attribute  the  most  strikingly  marked  features  of 
such  egg  production  curves  as  that  given  in  Fig.  5  to  climatic 
influences.  It  is  commonly  said  that  when  it  begins  to  warm  up 
in  the  spring  the  hens  begin  to  lay  better  and  the  relationship 
between  climate  and  egg  production  is  thought  to  be  a  causal 
one.  There  is  a  tacit  assumption  that  it  is  because  it  gets 
warmer  in  the  spring  that  the  hens  lay  more  eggs  in  the  spring. 
As  a  matter  of  fact  there  is  strong  evidence  to  show  that  the 
shape  of  the  egg  production  curve  is  based  upon  deep  seated 
biological  factors  rather  than  directly  on  these  climatic  changes. 
It  is  not  the  place  here  to  go  into  an  extensive  discussion  of  the 
evidence  on  this  point.  Such  evidence  will  be  presented  later  in 
another  publication. 

Whatever  the  cause  of  the  unequal  seasonal  distribution  of 
egg  production  may  be  the  fact  of  its  existence  must  be  granted 
by  all.  If  this  fact  be  granted  it  immediately  raises  the  question 
as  to  whether  it  will  not  be  advantageous  in  studying  the  prob- 
lem of  egg  production  in  general  to  endeavor  to  use  a  time  unit 
which  conforms  to  the  natural  periodicity  displayed  by  hens. 
In  recent  years  it  has  been  the  custom  in  the  discussion 
of  egg  production  to  make  the  unit  one  year.  This  custom  has 
been  followed  in  the  work  of  this  Station ;  in  the  egg  laying  com- 
petitions in  South  Australia,  which  have  excited  world  wide 
interest,  and  by  many  other  institutions  and  experimentors.  It 
is  safe  to  say,  however,  that  all  experimentors  and  students  of 
the  subject  of  egg  production  have  felt  that  the  year  was  not 
in  all  respects  an  ideal  unit  for  such  studies.  A  serious  objec- 
tion to  it  is  immediately  apparent  if  one  makes  a  close  study  of 
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individual  egg  records.  The  total  number  of  eggs  laid  by  a  bird 
in  a  year  gives  an  inadequate  and  incomplete  idea  of  her  egg 
producing  ability.  Birds  which  make  the  same  yearly  total 
records  are  by  no  means  always  equivalent  as  egg  producers. 
This  fact  can  be  easily  shown  by  examples  taken  from  the 
Station's  individual  trap  nest  records.  Some  such  illustrative 
examples  are  shown  in  Table  L  In  this  table  are  given  the 
monthly  egg  records  of  four  individual  birds,  each  of  which  was 
an  unusually  high  producer.  In  addition  to  the  egg  records 
there  are  given  also  (i)  the  price  of  a  single  egg  in  each  month 
of  the  year  based  as  before  on  the  1907  New  York  market 
quotations  taken  from  the  Crop  Reporter,  and  (2)  the  total 
worth  of  the  eggs  laid  by  each  hen  in  each  month  calculated  on 
the  basis  of  these  prices. 

TABLE  I. 


Table  Shozviiig  the  Distribution  of  Bgg  Production  and  the 
Worth  of  the  Bggs  Laid  by  Pour  High  Producing  Hens. 


Laying — 
Bird  No.  7. 

Price  per  egg. 

Total  worth 
of  eggs. 

'   Laying — 
Bird  No.  46. 

Price  per  egg. 

Total  worth 
of  eggs. 

Month. 

Laying — 
Bird  No.  379. 

a? 

<D 
D- 
o; 

fll 

Total  worth 
of  eggs. 

in 
o 

c 

'?>'S 

03.- 

Price  per  egg. 

Total  worth 
of  eggs. 

0 

44c 

0 

0 

4ic 

0 

November.  . 

15 

44c 

.625 

0 

44 

0 

0 

4ic 

0 

21 

4i-c 

.875 

December.  . 

19 

44c 

.76 

19 

44 

.76 

15 

3c 

.45 

22 

3c 

.66 

January .... 

13 

3c 

.39 

19 

3c 

.57 

18 

2§c 

.48 

21 

2§c 

.56 

February . . . 

16 

2§c 

.43 

20 

21 

.53 

25 

2ic 

.63 

20 

2ic 

.50 

March  

20 

2ic 

.50 

2 

2i 

.05 

25 

IJc 

.44. 

21 

l^c 

.37 

April  

26 

1-Jc 

.455 

19 

1* 

.33 

31 

Ifc 

.54 

15 

1-Jc 

.26 

May  

14 

l^c 

.245 

22 

.385 

28 

lie 

.47 

21 

lie 

.35 

June  

18 

l§c 

.30 

28 

.47 

24 

2Jc 

.52 

7 

2ic 

.15 

July  

15 

2ic 

.325 

27 

24 

.585 

8 

2ic 

.20 

11 

2J-C 

.275 

August  

14 

2^c 

.35 

23 

2i 

.575 

19 

2§c 

.51 

8 

2§c 

.21 

September . . 

15 

2Jc 

.40 

13 

2i 

.35 

0 

3fc 

0 

17 

3ic 

.64 

October .... 

18 

3Jc 

.675 

12 

31 

.45 

193 

$4.24 

184 

S4.85 

203 

S5.455 

204 

85.055 

Let  us  consider  first  the  two  hens  whose  records  are  given  in 
the  left  hand  half  of  the  table.  Bird  No.  7  laid  in  her  pullet 
year  (November  i  to  November  i)  193  eggs.     In  the  same 
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period  bird  No.  46  laid  184  eggs,  that  is,  9  less.  In  spite  of  the 
fact  that  No.  46  laid  9  fewer  eggs  than  did  bird  No.  7,  her  eggs 
were  worth  61  cents  more  in  the  year.  The  reason  for  this 
somewhat  paradoxical  fact  that  the  hen  that  laid  the  smaller 
number  of  eggs  was  the  u  ore  valuable,  obviously  arises  from 
the  fact  that  bird  No.  46  laid  more  eggs  when  the  prices  were 
high  than  did  bird  No.  7.  Bird  No.  7  was  an  extremely  poor 
winter  layer.  On  the  other  hand  bird  No.  46  was  a  fairly  good 
winter  layer. 

A  similar  relation  is  shown  by  the  two  birds  in  the  right 
hand  half  of  the  table.  Bird  No.  379  laid  in  her  pullet  year  203 
eggs  while  bird  No.  505  laid  204  eggs.  No.  379's  203  eggs  were 
worth  on  the  basis  of  the  prices  used.  $5.46,  whereas  bird  No. 
505's  204  eggs  were  worth  only  $5.06 — a  difference  of  40  cents 
in  the  cash  production  of  the  hens  during  the  year.  This  result 
again  is  due,  as  is  apparent  from  a  detailed  examination  of  the 
table,  to  the  fact  that  No.  505  was  a  poor  layer  when  prices 
were  high  and  only  succeeded  in  making  her  high  total  record 
by  laying  at  a  time  of  the  year  wdien  eggs  were  worth  very  little. 
Tt  is  instructive  to  compare  No.  379's  record  with  that  of  No.  7. 
No.  379  laid  10  more  eggs  in  the  year  than  did  No.  7.  No.  379's 
eggs  were  worth,  however,  $1.22  more.  In  other  words,  the  10 
extra  eggs  laid  by  No.  379  were  worth  on  the  basis  of  these 
figures  rather  better  than  12  cents  apiece. 

The  figures  given  in  this  table  show  how  important  from  a 
purely  commercial  standpoint  is  a  consideration  of  the  distri- 
bution of  egg  production  as  well  as  of  total  egg  production.  In 
the  breeding  work  of  this  Station  it  is  felt  to  be  very  important, 
indeed  absolutely  necessary,  to  consider  something  besides  total 
yearly  records.  The  Station  is  endeavoring  in  its  w^ork  to  learn 
how  to  breed  zuinter  layers.  In  order  to  make  any  progress  in 
this  direction  it  is  obviously  necessary  to  consider  the  detailed 
figures  for  winter  production  as  well  as  the  figures  for  total 
production.  Nothing  is  more  certain  than  that  a  200  egg  hen  is 
not  necessarily  a  particularly  good  winter  layer.  Birds  No.  7 
and  No.  505  given  in  Table  I  are  examples  in  point.  It  would 
be  possible  to  take  from  the  Station's  records  many  birds  whose 
yearly  record  would  not  exceed  160  eggs  yet  which  were  better 
winter  layers  than  either  No.  7  or  No.  505,  both  of  which  fall 
for  practical  purposes  in  the  category  of  the  200  egg  hen. 
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Moved  by  these  circumstances  it  has  been  decided  to  adopt  a 
new  set  of  units  in  future  discussions  of  egg  production  records 
in  the  work  of  the  Station.  It  is  impossible  at  this  place  to  go 
into  an  extensive  discussion  as  to  the  biological  reasons  for 
finally  deciding  upon  the  units  which  have  been  chosen.  The 
plan  which  is  now  followed  in  the  discussion  of  the  egg  produc- 
tion work  here  is  to  break  the  year  up  into  four  parts.  The 
first  of  these  includes  the  months  of  November,  December, 
January,  and  February.  Broadly  speaking  this  period  is  thus 
seen  to  be  the  period  of  winter  laying.  The  second  period 
includes  the  months  of  March,  April  and  May.  This,  broadly 
speaking,  obviously  corresponds  to  the  breeding  season.  The 
third  period  includes  the  months  of  June,  July  and  August  and 
is  clearly  the  summer  period.  Finally,  the  fourth  period 
includes  the  months  of  September  and  October  and  is  the  period 
in  which  molting  and  its  associated  drop  in  egg  production  com- 
monly occur.  In  future  discussions  of  egg  production  it  is  pro- 
posed to  consider  separately  the  egg  production  in  each  of  these 
periods.  By  this  method  it  will  be  possible  to  compare  for 
example  the  production  in  the  winter  laying  period  of  diflferent 
lots  of  birds,  or  their  ability  to  lay  during  the  breeding  season, 
and  so  on. 

The  Measurement  Of  Egg  Production. 
It  has  been  shown  in  the  previous  section  that  the  total  yearly 
production  of  a  hen  'is  not  always  the  most  desirable  measure 
of  her  egg  producing  capacity.  A  little  consideration  of  the 
matter  will  show  further  that  no  absolute  -figures  whatever  are 
so  significant  as  a  measure  of  egg  production  as  are  relative 
figures.  In  making  any  statement  regarding  the  egg  producing 
ability  of  a  hen  the  time  unit  discussed  must  always  be  held  in 
mind.  This  is  apparent  enough  in  the  ordinary  treatment  of 
the  subject.  When  one  speaks  of  a  "200  egg  hen"  the  implica- 
tion is  that  a  hen  is  meant  that  laid  200  eggs  in  365  days. 
Almost  any  hen  will  lay  200  eggs  if  allowed  long  enough  time  in 
which  to  make  the  record.  The  time  factor  must  always  be 
taken  account  of  in  egg  production  work.  It  seems  desirable 
to  take  explicit  account  of  this  factor  by  making  the  time 
involved  an  integral  part  of  the  measure  of  egg  production  used. 
The  simplest  method  of  doing  this  is  to  put  all  records  of  pro- 
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duction  on  a  relative  or  percentage  basis.  This  may  be  done 
according  to  the  following  rule.  The  measure  of  an  individual 
hen's  egg  production  in  any  given  time  may  be  taken  to  be  the 
percentage  zvhich  the  number  of  eggs  actually  laid  is  of  the 
maximum  number  of  eggs  which  might  have  been  laid  by  the 
individual  in  this  given  length  of  time,  assuming  the  production 
of  one  egg  a  day  to  be  the  maximum  of  which  a  hen  is  capable. 
According  to  this  rule  if  a  hen  lays  20  eggs  in  the  month  of 
June  (30  days)  this  hen's  tgg  production  is  66  2-3  per  cent  for 
that  month.  Or  again  if  a,  hen  lays  31  eggs  in  the  months  of 
December  and  January  (62  days)  she  would  have  a  50  per  cent 
record  in  egg  production  for  those  months.  Such  a  rule  as  this 
puts  all  egg  records  on  a  comparative  basis.  It  will  be  recog- 
nized that  this  is  a  great  advantage  for  the  purpose  of  scientific 
discussion.  On  any  other  basis  no  records  are  strictly  compara- 
ble which  do  not  cover  equal  and  the  same  periods  of  time. 

In  order  to  facilitate  the  calculation  of  such  relative  or  per- 
centage egg  records  Table  II  has  been  prepared.  The  purpose 
of  this  table  is  to  show  the  number  of  days  from  (and  including) 
the  first  day  of  any  given  month  in  the  year  to  (and  excluding) 
the  first  day  of  any  other  month.  On  the  assumption  that  the 
maximum  possible  productivity  of  a  hen  is  one  egg  a  day  the 
values  in  Table  II  give  the  maximum  possible  egg  production 
for  any  specified  period  of  a  year.  These  figures  then  may  be 
used  in  calculating  the  percentage  egg  production. 
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TABLE  II. 


Table  Showing  the  Maximum  Possible  Number  of  Bggs  Which 
Can  he  Laid  Between  the  First  Day  of  Any  Given  Month 
in  the  Year  and  the  First  Day  of  any  Other  Month,  Assuming 
(a)  that  I  Bgg  Per  Day  is  the  Maximum  Rate,  and  (&)  that 
February  has  28  Days. 


From 


To 


November  1. 
December  1 . 
Jamiary  1 . . . 
February  1 .  . 
March  1 .  ,  .  . 

April  1  

May  1  

June  1  

July  1  

August  1 .  .  . 
September  1 . 
October  1 . .  . 


0 

365 
335 
304 
273 
245 
214 
184 
153 
123 
92 
61 
31 


30 
0 

365 
334 
303 
275 
244 
214 
183 
153 
122 
91 
61 


61 

31 
0 

365 
334 
306 
275 
245 
214 
184 
153 
122 
92 


92 

62 

31 
0 

365 
337 
306 
276 
245 
215 
184 
153 
123 


120]  151 

1 

901  121 

59^  90 

281  59 

•365 1  31 
0 

334  365 

304j  335 

273  j  304 

243,  274 

212j  243 

18lj  212 

1511  I82! 


181 

151 

120 

89 

61 

30 
0 

365 
334 
304 
273 
242 
212 


212 

182 

151 

120 

92 

61 

31 
0 

365 
335 
304 
273 

243 


242 

212 

181 

150 

122 

91 

61 

30 
0 

365 
334 
303 


273 

243 

212 

181 

153 

122 

92 

61 

31 
0 

365 

334i 


304:  334 
2741  304 
243|  273 
212!  242 


184 
153^ 
123 


214 
183 
153 
92!  122 
62!  92 
61 


31 

0 

365 


273  304 


30 
0 

335  365 


An  example  will  show  the  use  of  this  table :  Suppose  a  hen 
laid  84  eggs  between  March  i  and  July  i.  What  would  be  its 
percentage  production?  A  glance  at  the  table  shows  that  from 
March  i  to  July  i  there  are  122  days.  To  determine  the  per- 
centage production  we  have  then  (84  X  100)  -i-  122  =  68.9%. 
Similar  calculations  may  be  made  with  equal  ease  for  any  other 
period  of  a  year. 


